SUMMARY The effects of hyperventilation on the pattern-reversal visual evoked potential (VEP) were studied in seven normal subjects and 13 multiple sclerosis patients with visual pathway involvement. Significantly greater reductions in P100 latency occurred in the multiple sclerosis patients than in controls and normalisation of the half-field response topography occurred in one patient after hyperventilation. The VEP changes are attributed to improved impulse transmission in demyelinated fibres in the visual pathway as a result of the alkalosis and changes in ionised calcium levels induced by hyperventilation. appropriate, subjects wore spectacles to correct for refractive errors. The P100 latency and peak-to-peak amplitude were cursored after visual inspection of waveforms recorded from the midline channel electrode for full-field stimulation and from the 5 cm ipsilateral channel for half-field stimulation. In four of the 13 multiple sclerosis patients only monocular full-field VEPs were recorded from a single midoccipital electrode (Oz) referred to Cz.
Hyperventilation, alkalosis and hypocalcaemia have been shown to bring about a transient improvement in neurological deficits such as visual impairment, nystagmus and ocular paresis in patients with central nervous system demyelination.t It has been suggested on theoretical grounds that this improvement is the result of changes in nerve fibre excitability and enhanced conduction in demyelinated nerve fibres. 2 3 In the present study, we have recorded patternreversal visual evoked potentials (VEPs) before and after hyperventilation in patients with multiple sclerosis and known visual pathway involvement to determine whether there is any evidence that this procedure improves conduction in the demyelinated visual pathway.
Subjects and methods

Subjects
Seven staff members, aged from 20 to 44 years, all of whom had normal vision, served as control subjects. Thirteen patients with multiple sclerosis who were known to subjects and returned to baseline levels after minutes (fig 1) . In multiple sclerosis subjects the mean fall was 18mm Hg (range 17-19mm Hg) compared with a mean fall of 17 mm Hg (range 13-24 mm Hg) in controls.
The major change in the VEPs from the multiple sclerosis subjects was a decrease in P100 latency ( fig  2a and 3b-c) . Of the seven multiple sclerosis patients with delayed half-field P100 components, hyperventilation resulted in a mean fall in latency of 104ms (range -3 to -22ms) which was significantly greater than the mean fall of 1 4 ms (+ 1 to -3) in the seven control subjects (p < 001) (fig 3a-c) . Two multiple sclerosis patients (cases 5 and 6) had half-field VEPs which were dominated by paramacular subcomponents.S 6 In Case 6, the latency of the paramacular N105 component decreased by 5ms and in case 5 the subcomponent topography was altered with hyperventilation resulting in the appearance of a macular P100 component. All four multiple sclerosis patients who had only monocular full-field recordings showed a decrease in the latency of the major positivity, with a mean fall of 6 ms (range -3 to -10 ms). There was no significant correlation between the degree of latency change and the pre-hyperventilation latency: that is, the longest latencies did not always show the largest decrements (see fig 2a) . Changes in VEP amplitude after hyperventilation were minor and bidirectional, without a consistent pattern in either the multiple sclerosis patients or control subjects. Normal or prolonged latency half-field P100 components and full-field late positivities showed both amplitude increments and decrements in different subjects. In all multiple sclerosis patients the changes were transient, P100 (half-field) and late positivity (full-field) laten- fig 4) .
Discussion
The major findings of the present study were that hyperventilation resulted in a significant reduction of the P100 latency and a more normal VEP waveform and topography in some patients with visual pathway demyelination. The implication of these findings is that hyperventilation leads to improved impulse transmission in areas-of demyelination and thereby to a more physiological pattern of cortical activation by pattern stimulation. A primary action at retinal or cortical level is less likely. The changes in P100 latency, the change from a "paramacular" to a "macular" half-field response, and the increased P100 amplitude in some multiple sclerosis subjects points to enhanced conduction particularly in fibres subserving the central 5°of vision which are largely responsible for the macular P100 component of the VEP.7 8 The lack of a uniform change in P100 ampli tude contrasts sharply with the changes in P100 latency and probably reflects the variable mix of degrees of conduction block among fibres subserving central vision and the effects of altering conductivity in these fibres on the interaction of macular and paramacular subcomponents of the VEP.5 8 The effects of hyperventilation may be mediated by a number of factors. Both the reduction in pCO2 and the rise in extracellular pH which accompany hyperventilation are known to enhance neural excitability in peripheral nerve fibres9 10 
